Histone deacetylase inhibitor suppresses virus-induced proinflammatory responses and type 1 diabetes.
Microbial infections are hypothesized to play a key role in the mechanism leading to type 1 diabetes (T1D). We used the LEW1.WR1 rat model of Kilham rat virus (KRV)-induced islet destruction to better understand how virus infection triggers T1D. Inoculation of the LEW1.WR1 rat with KRV results in systemic inflammation followed by insulitis and islet destruction 2-4 weeks post-infection. In this study, we evaluated the effect of treatment with the anti-inflammatory histone deacetylase inhibitor (HDACi) ITF-2357 on KRV-induced immunity and disease progression. Administering LEW1.WR1 rats with KRV plus ITF-2357 on 14 consecutive days beginning on the day of infection protected animals from islet infiltration and T1D. ITF-2357 reversed KRV-induced T and B cell accumulation in the spleen or pancreatic lymph nodes on day 5 following infection. Moreover, ITF-2357 reduced the expression level of KRV-induced p40 subunit of IL-12/IL-23 in spleen cells in vitro and in the peripheral blood in vivo. ITF-2357 suppressed the KRV-induced expression of transcripts for IRF-7 in the rat INS-1 beta cell line. ITF-2357 increased the virus-induced IL-6 gene expression in the spleen, but did not alter the ability of LEW1.WR1 rats to develop normal KRV-specific humoral and cellular immune responses and clear the virus from the pancreatic lymph nodes, spleen, and serum. Finally, ITF-2357 reversed virus-induced modulation of bacterial communities in the intestine early following infection. The data suggest that targeting innate immune pathways with inhibitors of HDAC might represent an efficient therapeutic strategy for preventing T1D. Microbial infections have been implicated in triggering type 1 diabetes in humans and animal models. The LEW1.WR1 rat develops inflammation and T1D following infection with Kilham rat virus. The histone deacetylase inhibitor ITF-2357 suppresses virus-induced inflammation and prevents diabetes. ITF-2357 prevents T1D without altering virus-specific adaptive immunity or virus clearance. ITF-2357 therapy may be an efficient approach to prevent T1D in genetically susceptible individuals.